Involvement of ROS in BBB dysfunction.
The blood-brain barrier (BBB) forms a protective barrier around the brain, with the important function of maintaining brain homeostasis. Pathways thought to initiate BBB dysfunction include the kinin system, excitotoxicity, neutrophil recruitment, mitochondrial alterations and macrophage/microglial activation, all of which converge on the same point--reactive oxygen species (ROS). Interestingly, ROS also provide a common trigger for many downstream pathways that directly mediate BBB compromise such as oxidative damage, tight junction (TJ) modification and matrix metalloproteinases (MMP) activation. These observations suggest that ROS are key mediators of BBB breakdown and implicate antioxidants as potential neuroprotectants in conditions like stroke and traumatic brain injury (TBI). This review explores some of the pathways both upstream and downstream of ROS that have been implicated in increased BBB permeability and discusses the role of ROS and antioxidants in neuropathology.